The analysis of the SeaWiFS chlorophyll archive shows a quasi-persistent strip of oligotrophic 21 waters (chl < 0.1 mg m -3 ) extending over about 20 degrees longitude in the eastern part of the 22 equatorial Pacific warm pool. Other space-borne data sets (scatterometric wind, microwave sea 23 surface temperature (SST), altimetric sea level, and surface currents) were used together with 24 barrier layer thickness derived from Argo floats to investigate the variability of the oligotrophic 25 zone and of its eastern and western boundaries, and to propose processes that could explain why 26 surface chlorophyll is so low in this region. The eastern limit of the oligotrophic waters matches 27 the eastern edge of the warm pool and moves zonally both at seasonal time scale and with the El 28 Niño/La Niña phases whereas the western limit moves mostly at intraseasonal and interannual 29 time scales. On average, about half of the surface of the zone is occupied by very oligotrophic 30 waters (chl < 0.07 mg m -3 ) located in the eastern part. The degree of oligotrophy of the zone 31 increases when its width is maximum during boreal fall and winter and during El Niño events. 32
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Oligotrophy in the eastern part of the warm pool most likely persists because of the lack of 33 vertical or horizontal penetration of nutrient-rich water due to the following processes. 1/ The 34 equatorial oligotrophic warm pool is bounded poleward by the oligotrophic subtropical gyres. 2/ 35
The deep nutrient pool prevents strong vertical nutrient inputs into the shallower euphotic layer 36 and the barrier layer above it potentially reduces the efficiency of mixing. 3/ During westerly 37 wind events, mesotrophic waters in the far western basin are too distant from the oligotrophic 38 zone to be efficient nutrient and phytoplankton sources, and become nutrient and phytoplankton 39 depleted during their eastward advection. 4/ Nutrient-rich waters from the central basin and 40 nutrient-poor surface waters of the warm pool do not blend because of subduction at the eastern 41
Previous studies focused on the eastern edge of the warm pool because its large zonal migrations, 184 typical vertical thermo-haline structure, and strong air-sea interactions are key factors for the 185 development of ENSO and for the world climate (Picaut et al., 2001 ). This limit is characterized 186 by a strong SSS front well marked by surface isohaline around 34.7 ( Fig. 2a; SST warmer than 30°C (Fig. 2e) , sea level higher than 110 cm (Fig. 2c) , and barrier layer thicker 208 than 30 m (Fig. 2d) (Fig. 2a ) within 10° to 30° west of the eastern edge of the 210 warm pool. The mean zonal wind speed is low because winds change from easterly to westerly in 211 that region and the strongest wind speeds are observed during recurring westerly wind events 212 (Fig. 2b) . Located in the eastern part of the moving equatorial warm pool, the oligotrophic zone 213 undergoes zonal displacements in phase with ENSO (Fig. 2a) . The westward extension of the 214 oligotrophic zone is often constrained by mesotrophic waters originating from the western basin 215 (Figs. 1b, 2a ). Their occurrence (Fig. 2a) coincides with westerly winds (Fig. 2b) and their 216 eastern limit, characterized by the 0.1 mg m -3 surface chlorophyll isoline, marks the western 217 boundary of the region with high SST, elevated sea level, and thick barrier layer (Fig. 2) . 218
219
The zonal distribution of surface chlorophyll indicates that two ecosystems can coexist in the 220 equatorial warm pool: oligotrophic conditions at the eastern edge and moderate mesotrophic 221 conditions in the western part. These ecosystems are subject to zonal displacements. Herein, the 222 oligotrophic zone is defined as the region between 2°S and 2°N enclosed by the 0.1 mg m 
228
The WCTZ has not been documented so far to our knowledge. This section underlines some 229 characteristics of the WCTZ and compares them to the better known ECF. Differences in zonal 230 surface currents at each boundary are illustrated by frequency histograms and a longitude-time 231 diagram (Fig. 3) . While westward and eastward surface currents alternate at the ECF and their 232 fluctuations result in an almost continuous convergent zonal flow (Picaut et al., 1996) , the WCTZ 233 is situated in the region where westerly winds are more frequent and stronger (Fig. 2b) resulting 234 in frequent eastward surface flow (Fig. 3; displacement is captured in the secondary power peak in the 300-400 day band in the ECF 257 spectrum that does not appear in the WCTZ spectrum (Fig. 4c, d ). Also in contrast to the ECF, 258 variance at intraseasonal time scales is observed for the WCTZ location time series (Fig. 4b) . 259
Peaks of variance at period between 40 and 60 days appear in the WCTZ wavelet power 260 Chlorophyll increases in the western basin (Fig. 2a) and eastward equatorial surface currents (Fig. 267 3b) associated with westerly wind events (Fig. 2b) suggest that advection of nutrient-and 268 phytoplankton-rich waters could be a process driving the eastward displacement of the WCTZ. 269 Resulting from the variable positions of the east and west limits, the oligotrophic zone is a quasi-303 permanent feature and its width varies between 0° and 60° longitude, except during the strong 304 1997-1998 El Niño when it reached 90° (Fig. 7a) (Fig. 2a, 7a) . At the seasonal scale, the oligotrophic zone is narrow in boreal 311 spring when the westward expansion of the mesotrophic waters of the cold tongue is maximum 312 (Messié and Radenac, 2006 ) and widens during fall (Fig. 7a) . The amplitude of the annual 313 harmonic of the width of the oligotrophic zone is 7° and represents 18% of the variance. (Fig. 2a) . The wavelet 325 power of F oligo is strong at the seasonal and interannual time scales (not shown) similar to the 326 wavelet power of the ECF and of the width of the oligotrophic zone. The region tends to be very 327 oligotrophic when its surface expansion is maximum at the seasonal and interannual scales (Figs.  328   7a, b) . This is further illustrated by the relationship between F oligo and the width of the 329 oligotrophic zone (Fig. 7c) . The oligotrophic zone is widest during the strong 1997-1998 El Niño 330 event (more than 60°, Fig. 7a ) when the F oligo levels off around 60% (Fig. 7c) time series (Fig. 2a) . Also, the increase of the mean volume backscattering strength (S v ; a proxy 376 for zooplankton and micronekton biomass and/or composition) derived from acoustic Doppler 377 current profilers (ADCP) observed at the 165°E equatorial mooring during the peak period of the 378 (Fig. 1b) . As there is almost no nutrient supply along the water mass travel, the 413 phytoplankton biomass gradually decreases toward oligotrophic values as the water mass merges 414 with oligotrophic waters of the eastern part of the warm pool. Therefore, the oligotrophic zone 415 remains distant from the mesotrophic water sources of the far western basin. 416
417
Highest sea level and barrier layer thickness confined in the very oligotrophic zone (Fig. 2) give 418 indications on vertical processes unfavorable to nitrate supply toward the euphotic layer. In the 419 equatorial Pacific, low-frequency sea level variations reflect thermocline depth changes (Rébert 420 et al., 1985) which, in turn, reflect nitracline depth changes in oligotrophic waters (Mackey et al., 421 1995; 1997; Radenac and Rodier, 1996; Longhurst, 2007) . During El Niño events, sea level 422 decreases by about 10 cm in the west while it increases significantly (15 to 25 cm) in the eastern 423 part of the oligotrophic zone (Fig. 2c) 
